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CTPOEHHE TETyMEHTA UEPKAPHH MHKPCXDAJIJIHAHbIX TPEMATOU 


K. B. fajiaKTHOHOB, H. H. MajiKOBa 


BnepBbie npHBOAHTCH onncaHne yjibTpacTpyKTypbi noKpoBOB uepnapHH ceM. Microphallidae. Tery- 
MeHT 3pe^bix jihhhhok Microphallus sp. Podlipajev, 1979, M. claviformis, Levinseniella brachysoma 
h Maritrema subdolum npeACTaBJieH Hapy>KHOH CHHUHTnajibHOH njiacTHHKOH, 3anojiHeHHOH cenpeTop- 
HblMH BKJIIOHeHHHMH HeCKOJIbKHX THIIOB. U,HTOHbI H npOTOKH CyOTeryMeHTaJIbHbIX K^ieTOK OTCyTCTByK)T. 

noKpoBbi uepnapHH po^a Microphallus HMeioT THnHHHoe jxjm jihhhhok TpeMama, CTpoeHne. Y uepnapHH 
L. brachysoma noBepxHOCTb TeryMeHTa HeceT jiaMeJUiw; ujHnbi noupa3ue.nHK)TCH Ha £Be qacTH: 
3aocTpeHHoe Ha nepe^HeM KOHue KopoTKoe MaccHBHoe Tejio h ^JiHHHyio TOHKyio HO>KKy, KOHTaKTnpyiomyK) 
c 6a3ajibHOH MeMOpaHOH. Y jihhhhok M. subdolum noBepxHOCTb noKpoBOB (JjopMHpyeT H3biKOBHAHbie 
BbipocTbi, KapnacoM KOTopbix c^iy>KaT BH,noH3MeHeHHbie ujHnbi. Ilpocjie>KeHO pa3BHTHe TeryMeHTa b xo^e 
Mop(()oreHe3a uepnapHH Bcex nepeqncjieHHbix bhuob. IloKa3aHo, hto y 3 m6phohob BHaqa^e cj)opMHpyeTCH 
CHHUHTHa^bHan n^acTHHKa TeryMeHTa, k noTopoft b uajibHenineM nocjieuoBaTeJibHO noucoeuHHHioTCH 
pa3^HMHbie THnbi cyOTeryMeHTajibHbix >nejie3HCTbix KJieTOK. 

B coBpeMeHHOH jiHTepaType HMeeTcn 3HaHHTejibHoe hhcjio paOoT, nocBnmeHHbix 
onncaHHio yjibTpacrpyKTypbi noKpoBOB TpeMaTo/i Ha pa3Hbix cTa^HHX >KH3HeHHoro 
UHKJia (Erasmus, 1977; Threadgold, 1984; TajiaKTHOHOB, UoOpoBOJibCKHH, 1989, 
h jx p.). OjmaKo uejibiH pazi, TaKcoHOB Bbinaji H3 nojin 3peHHH HCCJie^OBaTejieft. 
K hx HHCJiy npHHa/iJie>KHT ceM. Microphallidae, o6T>e,aHHHK)mee HanOojiee cneunajiH- 
3npoBaHHbix npe^CTaBHTeJieH OTpaua Plagiorchiida. Idoc/ie/mee oOcTOHTeJibCTBO 
jiejiaeT yjibTpacrpyKTypHbie HCCJie^OBaHHH MHKpocJiaJiJiHji, BecbMa npHBJieKaTeJib- 
HbiMH, TaK KaK ohh MoryT jxaTb MaTepHaji jxjm noHHMaHHH nyTen MopcfiojiorHHecKOH 
3BOJUOUHH BbicujHx TpeMamzu Hn>Ke npHBOAHTCH nepBbie ^aHHbie o CTpoeHHH Tery¬ 
MeHTa neTbipex bhjjob uepKapHH, othochluhxch k no/iceM. Microphallinae h Maritre- 
matinae. 


MATEPHAJI H METO^HKA 

Mojijhockh Hydrobia ulvae h Littorina saxatilis , 3apa>KeHHbie MHKpo(j)aJiJiH- 
IX aMH, 6biJin co6paHbi b 1985—1986 rr. Ha JiHTopajiH Bejioro Mopn (KaH/iajiaKiu- 
CKHH H OHe>KCKHH 3aJlHBbl) . JXjlft yjIbTpaCTpyKTypHbIX HCCJie^OBaHHH Bbl6paHbI 
4)opMbi, cHCTeMaTHnecKoe noJio>KeHHe KOTopbix 6biJio paHee ycTaHOBjieHo no MeTa- 
uepKapnHM, BbipameHHbiM SKcnepHMeHTajibHO (nojyiHnaeB, 1979; TajiaKTHOHOB, 
1985, 1988). 3to BH^bi Maritrema subdolum Jagerskioeld (no^ceM. Maritremati- 
nae), Microphallus claviformis Brandes h Levinseniella brachysoma Jagerskioeld 
(no/iceM. Microphallinae), ncnoJib3yiomHe b KanecTBe nepBoro npoMe>KyTOHHoro 
xo3HHHa mojijiiockob H. ulvae h Microphallus sp. Podlipajev, 1979, nepBbiM npo- 
Me>KyTOHHbiM xo3hhhom KOToporo cjiy>KaT L. saxatilis. CnopouHCTbi, co^ep>KamHe 
3pejibix h pa3BHBaiomHxcH uepKapHH MHKpo(j)ajiJiHA, Bbipe3ajiHCb BMecTe c OKpy- 
>KaiOmeH TKaHbK) H3 BHCUepaJIbHOTO MeHJKa HHBa3HpOBaHHbIX MOJIJIIOCKOB. Hx 
4)HKcauHH h nocjiejiyiomaH o6pa6oTKa ocymecTBJiHJiacb no MeTojjHKaM, onncaHHbiM 
paHee (MajiKOBa, 1989). PlpocMOTp cpe30B Bejicn Ha TpaHCMnccnoHHbix ajieKTpoH- 
Hbix MHKpocKonax JEM 100 B h JEM 1200 EX. 
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PE3yjlbTATbI HCCJIEAOBAHHfl 


TeryMeHT 3 pejibix uepKapnfi 4 HCCAeAOBaHHbix h3mh bhaob MHKpoc})aAAHA npeA- 
CTaBJieH Hapy>KHOH CHHUHTnaAbHon njiacTHHKOH, jiHiueHHOH njxe p. Y ahmhhok poAa 
Microphallus OHa OTHocHTejibHo TOACTan (1.2 — 1.8 mkm) c rjia^KOH BHeuiHen 
noBepxHocTbK), Ha a KOTopofi BbiCTynaiOT TOJibKO KOHUbi LunnoB (pnc. 1 , /, 2). 
C BHeuiHen njia3MaTHMecKOH Me 6 paHon accouHHpyeT tah KOKa ahkc (pnc. 1, 2, 3). 
UJHnbl HMeiOT KOHyCOBHAHyK) (J)OpMy, HeCKOJlbKO H30THyTbI BAOJlb npOAOJlbHOH OCH 
h HanpaBjieHbi 3aocTpeHHbiMH nepeAHHMH KOHua mh k 3aAHeMy Kpaio TeAa uepKapnn. 
Cnepe^H Ka>KAbin uinn OKpy>KaeT HHBarHHa uhh TeryMeHTa, KOTopan aoxoaht 
AO ypoBHH Hanajia ero nepeAHen TpeTH. BbiCTynaiomaH HaA noBepxHOCTbio chhuh- 
THaAbHOH nAacTHHKH nacTb iHHna orpaHHMeHa nAa 3 MaTHqecKon MeM 6 paHOH. CaM 
uinn coctoht H3 MaTepnaAa cpeAHen 3AeKTpoHHon haothocth, HMeeT KpncTaAAHMe- 
CKyK) CTpyKTypy h o 6 Hapy>KHBaeT pememaTyio ncqepqeHHocTb (pnc. 1, 2, A). Ero 
Hapy>KHbiH caoh b nepeAHen nacTH, BnAOTHyio npHAewaiuen k annKaAbHon nAa 3 Ma- 
THMecKOH MeM 6 paHe TeryMeHTa, CHAbHO ynAOTHeH. PacuiHpeHHoe ocHOBaHHe uinna 
npHMbiKaeT k 6a3aAbHoft MeM 6 paHe, o6pa3yiomeH 3Aecb HHBarHHaunio, KOTopyio 
noBTopneT h 6 a 3 aAbHan nAacTHHKa. B MecTe KOHTaKTa uinna n 6 a 3 aAbHon 
MeM 6 paHbI OTHeTAHBO BbIHBAHeTCH TOHKaH nOAOCKa 3AeKTpOHOnAOTHOrO MaTepnaAa 
(pnc. 1, 1 , 2 ). Ha HeKOTopbix 3AeKTpoHorpaMMax b 3tom panoHe pa3AnqaeTCH 
n He 6 oAbuioe ym/imeHne 6 a 3 aAbHon nAacTHHKH. 

Ben TOAma TeryMeHTa 3peAbix uepKapnn poAa Microphallus 3anoAHeHa mhoto- 
HHCAeHHblMH CeKpeTOpHbIMH BKAIOMeHHHMH, OrpaHHHeHHblMH nAa3MaTHHeCKOH 
MeM6paHOH (pnc. 1 ,2,3). HenocpeACTBeHHo noA Hapy>KHOH MeM6paHOH chhuhth- 
aAbHoro caoh AOKaAH3yiOTCH MeAKne ocMHcxf)HAbHbie rpaHyAbi (cel), y uepKapnn 
M. claviformis ohh HMeiOT bha naAoneK h pacnoAaraiOTCH 6oAee hah MeHee 
XaOTHMHO, TOTAa KaK y AHMHHOK MicrophalluS sp. 3TH BKAIOHeHHH AHCKOBHAHOH 
(JiopMbi h opneHTHpoBaHbi nepneHAHKyAnpHo noBepxHocTH TeryMeHTa (pnc. 1, 5). 
TAy6>Ke Ae>naT KpynHbie h cpeAHHx pa3MepoB onpyrAbie 3AeKTpoHonAOTHbie rpaHyAbi 
(ce2 h ce3 cooTBeTCTBeHHo), a TaK>Ke KpyrAbie KpynHbie rpaHyAbi, HMeiomne boaok- 
HHCToe coAep>KHMoe (ce4) . EIocAeAHHe cocpeAOToneHbi npenMyiuecTBeHHO b Tery- 
MeHTe BeHTpaAbHOH CTopoHbi TeAa uepKapnn, rAe qacTO cAHBaiOTCH Apyr c ApyroM, 
o6pa3yn o6uinpHbie ceKpeTopHbie noAH (pnc. 1, /). KpoMe ceKpeTopHbix BKAioneHnn 
b 6a3aAbHOH qacTH TeryMeHTa ahmhhok poAa Microphallus o6Hapy>KHBaiOTCH 
MeAKne oBaAbHbie mhtoxohaphh h ny3bipbKH npeAnoAO>KHTeAbHo hhhouhto3hoh 
npnpoAbi. 

CHHUHTHaAbHan nA3CTHHKa nOKpOBOB (TOALUHHa 1.8 — 2.5 mm) uepKapHH 
L. brachysoma xapaKTepn3yeTCH HeoAHHaKOBbiM CTpoeHneM b pa3Hbix nacTHX TeAa. 
EIoBepxHocTb AopcaAbHoft h AaTepaAbHon CTopoH HeceT peAKo pacnoAO>KeHHbie 
KOpOTKHe AaMeAAbl, OpHeHTHpOBaHHbie nepneHAHKyAHpHO npOAOAbHOH OCH TeAa 
(pnc. 1,4). Ha BeHTpaAbHOH CTopoHe, oco6eHHo b ee ueHTpaAbHon qacTH, nAacTHH- 
naTbie BbipocTbi 3HaqnTeAbHo Bbirne, aHacTOM03HpyiOT Apyr c ApyroM, o6pa3yn 
rycTyio HnencTyio CTpyKTypy (pnc. 1,5). Lilnnbi HaH6oAee CHAbHo pa3BHTbi b nepeA- 
HeH TpeTH TeAa AHMHHKH H OTCyTCTByiOT Ha BeHTpaAbHOH CTopoHe B paHOHe A3MeA- 
ahphoh ceTH. CTpoeHHe uiHnoB CBoeo6pa3Ho. Ohh coctoht co6cTBeHHo H3 TeAa 
HIHna, AOKaAH3yiOmerOCH B anHKaAbHOH HaCTH CHHUHTHaAbHOH nAacTHHKH H TOHKOH 
AAhhhoh ho>kkh, KOTopan npoHH3biBaeT TOAiuy TeryMeHTa h npnAeraeT k 6a3aAbHon 
MeM6paHe (pnc. 1, 4, A) . TeAa HecKOAbKO H3orHyTbi BAOAb npoAOAbHon och h opneH- 
THpOB3HbI T3KHM 06pa30M, MTO HX 3aOCTpeHHbie nepeAHHe KOHUbi HanpaBAeHbl 
Ha3aA. CnepeAH TeAa uinnoB 0 Kpy>KaeT HHBarnHaunH TeryMeHTa, aoxoahuiah 
AO HauaAa HO>KKH, C3aAH OHH OnHpaiOTCH Ha UHTOnAa3MaTHMeiCKHH B3AHK. BblCTy- 
naiomyio HaA noBepxHOCTbio TeryMeHTa qacTb uinna nAOTHO o6AeraeT Hapy>KHan 
nAa3MaTHMecKaH MeM6paHa. Uinn coctoht H3 MaTepnaAa cpeAHen 3AeKTpoHHon 
nAOTHOCTH, KOTOpblH B erO TeAe, KaK BHAHO Ha HeKOTOpbIX 3AeKTpoHorpaMMax, 
o6Hapy>KHBaeT KpncTaAAOHAHyio CTpyKTypy. IloBepxHOCTHbiH caoh uinna ynAOTHeH. 
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B MecTe KOHTaKTa ho>kkh c 6a3ajibHOH MeM6paHon, o6pa3yioiueH 3uecb HHBarnHa- 
UHK), Ha6jlK)AaeTCH TOHKaH nOJIOCKa BbICOKOH 3JieKTp0HH0H nJlOTHOCTH (pnc. 1. 4). 
Ba3aJibHan nJiacTHHKa noBTopneT HHBarHHauHH 6a3ajibHOH MeM6paHbi. Ha pnue 
3jieKTpoHHorpa mm bhuho, hto b 3thx MecTax OHa, KaK h y uepKapHH poua Micro¬ 
phallus, HecKOJibKO yTOJimeHa (pHC. 1,4). 

TeryMeHT Bcex OTueJiOB Tejiat uepKapHH 3anojiHeH ceKpeTopHbiMH BKjiioqeHHHMH, 
orpaHHqeHHbiMH ruia 3 MaTHqecKHMH MeM6paHaMH (pnc. 1, 5). B anHKajibHOM cjioe 
chhuhthh, KaK h y jiHqHHOK M . claviformis , o6Hapy>KHBaiOTCH MejiKHe najioqKo- 
BH^Hbie rpaHyjibi c 3JieKTpoHHonjiOTHbiM couep>KHMbiM, pacnojio>KeHHbie nepneHun- 
KyjinpHO Hapy>KHOH njia3MaTnqecKon MeM6paHe. KpynHbie h cpeuHnx pa3MepoB 
OKpyrjibie ocMnocfiHjibHbie rpaHyjibi uoMHHnpyiOT b cpeuHeM cjioe TeryMeHTa, a 6ojib- 
uiHe Kpyrjibie BKJiioqeHHH c BOJiOKHHCTbiM ceKpeTOM — b 6a3ajibHOM. C/ieuyeT 
OTMeTHTb, qTO nepBbie MHoroqncjieHHbi b TeryMeHTe uopcajibHOH h jiaTepajibHbix 
CTopoH Tejia uepKapHH, a nocjieuHne — BeHTpajibHOH, rue ohh MoryT cjiHBaTbcn upyr 
c upyroM, o6pa3yn, KaK h y jihhhhok poua Microphallus, ceKpeTopHbie nojin (pnc. 1, 
6 ). Mhtoxohuphh MejiKHe, OBajibHOH c})opMbi, co CBeTJibiM MaTpHKCOM. Ohh BCTpeqa- 
iotch peuKO h o6biqHO b panoHe 6a3aubHOH MeM6paHbi TeryMeHTa. 

noBepxHOCTb 3peubix uepKapHH M. subdolum o6pa3yeT H3biKOBHUHbie BbipocTbi, 
crpynnnpoBaHHbie b npouojibHbie pnubi (pnc. 2, 1, A). Cy>KeHHbie CBo6ouHbie KOHUbi 
BbipocTOB 3aKpyrueHbi h HanpaBJieHbi b CTOpOHy 3auHefi okohchhocth Tejia jihhhhkh. 
BbipocTbi pa3ueJiHK)T rjiy6oKne HHBarHHauHH TeryMeHTa, HanpoTHB KOTopbix o6Hapy- 
>KHBaiOTCH BnnqHBaHHH 6a3ajibHOH MeM6paHbi, noBTopneMbie 6a3ajibHOH njiacTHH- 
KOH. BHyTpH Ka>KUOrO BbipOCTa HaXOUHTCH HIHn, CXOUHblH no CTpOeHHK) C BblUie- 
onncaHHbiM ujih L. brachysoma, ho b oTjinqne ot nocjieunero cnjibHO ynjiomeHHbin 
b nonepeqHOM HanpaBjieHHH. Tejio uinna 3aHHMaeT cy>KeHHyio KOHueByio qacTb 
BbipocTa h nocTpoeHO H3 MaTepnajia cpeuHen 3jieKTpoHHOH hjiothocth, OTqeTjiHBO 
o6Hapy>KHBaioui,ero pemeTqaTyio ncqepqeHHOCTb (pnc. 2, /). Hapy>KHbin cjioh 
ynjiOTHeH, ero TOJiiunHa MaKCHMajibHa y octphh uinna h Ha ero c^poHTajibHOH 
CTOpOHe. CpeUHHHblH CJIOH npOUOJI>KaeTCH B BHUe UJ1HHHOH TOHKOH nJiaCTHHKH 
(HO>KKa), KOTopan thhctch Buojib nepeuHero Kpan BbipocTa h npnjieraeT k BnnqnBa- 
hhk) 6a3ajibHOH MeM6paHbi (pnc. 2, 1, A). B MecTax KOHTaKTa pa3JinqHM tohkhh 
nonepeqHbin cjioh bwcokoh 3JieKTpoHHOH hjiothocth. 

B TeryMeHTe un^epeHunpyeTCH 3 Tnna orpaHnqeHHbix MeM6paHOH ocmho- 
cJiHjibHbix cenpeTopHbix BKJiioqeHHH: b anHKajibHOM cjioe — MHoroqncjieHHbie MejiKHe 
najioqKOBHUHbie Tejibua, HH>Ke hhx — KpynHbie najioqKOBHUHbie rpaHyjibi h Kpyrjibie 
BKJiioqeHHH c rpaHyjinpHbiM couep>KHMbiM (pnc. 2, 1) . B panoHe 6a3ajibHOH 
MeM6paHbi TeryMeHTa b 3HaqnTejibHOM qHCJie BCTpeqaiOTCH KpynHbie mhtoxohuphh 
CO CBeTJibiM MaTpHKCOM H He 60 JIbUIHM KOJIHqeCTBOM KpHCT. 3ueCb >Ke J10KajlH3yiOTCH 
MHoroqncjieHHbie MejiKHe ny3bipbKH, bo3mo>kho, nnH0UHT03H0H npnpoubi. 

Ha6jiioueHHH 3a (})opMHpoBaHHeM TeryMeHTa b xoue Mopc})oreHe3a uepKapnn 
nOKa3ajin, hto paHHne CTa uhh 3Toro npouecca y jihhhhok qeTbipex nccJieuoBaHHbix 
h3mh bhuob npoTeKaiOT cxouho (pnc. 3). Y 3m6phohob c o6oco6jieHHbiM 3aqaTKOM 
XBOCTa TeryMeHT npeueraBjieH tohkoh 6e3T>HuepHOH cnHUHTnajibHon njiacTHHKon, 
anHKajibHan noBepxHOCTb KOTopon o6pa3yeT KopoTKHe 6yropqaTbie BbipocTbi 
(pnc. 2, 2). B 3JieKTpoHHo-CBeTJion UHTonjia3Me npncyTCTByiOT mhtoxohuphh, 
UHCTepHbi uiepoxoBaToro 3I3P, CBo6ouHbie pn6ocoMbi h nnH0UHT03Hbie ny3bipbKH, 
ocodeHHO MHoroqncjieHHbie b 6a3ajibHOH qacTH. 3aqaTKH uinnoB o6Hapy>KHBaiOTCH 
b BHue y3KHx nonepeqHbix ctoji6hkob H3 MaTepnajia cpeuHen 3JieKTpoHHOH njiOT- 
HOCTH, KOHUbi KOTopbix 3aXOUHT B 6yrOpKH Hapy>KHOrO CJIOH CHHUHTHH (pHC. 2, A). 
y>Ke Ha 3toh CTauHH cj}opMHpoBaHHH uinnoB cocTaBJiHioiUHH hx MaTepnaji B MecTax 
npnjieraHHH k annKajibHon h 6a3ajibHOH MeM6paHaM TeryMeHTa 3aMeTHO ynjiOTHeH. 
Ba3ajibHan nJiacTHHKa TeryMeHTa oqeHb TOHKa h HecnjiouiHaH. Ha 6ojiee no3UHnx 
CTauHHx Mopc})oreHe3a uepKapnn Hapy>KHbin chhuhthh yTOJiiuaeTCH, npoBH3opHbie 
UIHnbl BblTHTHBaiOTCH B UJIHHy H npHodpeTaiOT KOHyCOBHUHyiO (})OpMy. Hx 3aOCTpeH- 
Hbie KOHUbi, BbicTynaioiune Hau noBepxHOCTbio TeryMeHTa, noKpbiTbi Hapy>KHon 
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Phc. 3. Pa3BHTHe TeryMeHTa uepKapHH MHKpo^ajuiHiiHbix TpeMama. 

,1 — Maritrema subdolum; B — pod Microphallus; B — Levinseniella brachysoma. 
0603H3HeKHH, K3 K Ha pHC. 1, 2. 

Fig. 3. Development of tegument of microphallid trematodes cercariae. 

njia3MaTHqecK0H MeM6paHofi> a paciUHpeHHbie ocHOBaH hh koh Ta kth py iot c 6a3ajib- 
HOH MeMSpaHOH. Ot LUHnOB 3peJlbIX uepKapHH OHH OTJIHHatOTCH MeHbLUeH 3JieKTpOH- 
HOH njlOTHOCTbtO H BOJIOKHHCTbIM MaTpHKCOM, He o6h apy>KHBatOLUHM eme KpHCTaJlJlO 
h^hoh CTpyKTypbi. Ba3ajibHan ruiacTHHKa CTaHOBHTCH cruioumoH h o6pa3yeT ymn- 
meHHH y ocHOBaHHH lhhiiob (pwc. 2, 3 , 4 ). 
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Ha nocjie^yiomHx 3Tanax pa3BHTHH MHKpoc^ajuiHUHbix uepKapnn TeryMeHT Hann- 
HaeT npno6peTaTb BHAOcneuH^HMHbie nepTbi (phc. 3). B nepByio onepeub 3 to onpe- 
uejineTCH noHBJieHneM pa3JiHHHH b UHcj^epeHUHaunH uinnoB h nocTynjieHneM b Ha- 
py>KHbiH chhuhthh pa3HopouHoro ceKpeTopHoro MaTepnajia. CeKpeT npouyunpyeTcn 
cy6TeryMeHTajibHbiMH >Kejie3HCTbiMH KJieTKaMH, KOTopbie JioKajiH3yiOTCH b Hapy>KHOM 
cjioe napeHXHMbi pa3BHBaiOLUHXCfl uepKapHH. Hx 3anaTKH o6Hapy>KHBaiOTCH 
Ha caMbix paHHHX H3 onHCbiBaeMbix b HacTomueH pa6oTe CTaunnx Mopc})oreHe3a. 
napajuiejibHo c HaKonjieHHeM cenpeTa kjictkh yBejiHHHBaioTCH b pa3Mepax h (})opMH- 
pyiOT MHoroHHCJieHHbie otpoctkh. nocjieuHne npopacTaiOT Me>Kuy MbimeHHbiMH 
nyqKaMH Ko>KHO-MycKyjibHoro Mernna, npo6ouaioT 6a3aJibHyio njiacTHHKy h npn- 
coeAHHHioTCH k 6a3ajibHOH MeMdpaHe TeryMeHTa. MeM6paHbi b 30He KOHTaKTa 
pa3pymaioTCH, h cenpeT cydTeryMeHTajibHbix >Kejie3HCTbix KJieTOK no o6pa3yioLUHMCH 
UHTOnJia3MaTHHeCKHM M0CTHK3M nOCTynaeT B Hapy>KHbIH CHHUHTHH. flepBblMH, 
Kan npaBHJio, ycTaHaBJiHBaiOT KOHTaKT c TeryMeHTOM >KeJie3HCTbie kjictkh, npouyun- 
pyiomne MejiKHe ocMHO(})HJibHbie najionKOBHUHbie (y Microphallus sp. — uhcko- 
BHUHbie) rpaHyjibi, o6Hapy>KeHHbie b anHKajibHOH UHTonjia3Me nonpoBOB Bcex nccjie- 
UOBaHHblX H3MH BHUOB MHKpO(})aJIJI HUHbIX UepKapHH. OpHMepHO B 3TO >Ke BpeMH 
uiHnbi y 3apoubimeH uepKapHH poua Microphallus CTaHOBHTCH MaccnBHbiMH (pnc. 1, 
fi),ay L brachysoma h M. subdolum BbiTnrnBaioTCH b UJiHHy h noupa3ueJiHK)TCH 
Ha Tejio h HO>KKy (phc. 1, A, B) . Y nocjieuHero Bnua mnnhi 3aMeTHO ynjiomaioTCH 
H HX TeJia OKa3bIBaiOTCH BHyTpn (jXOpMHpyiOUXHXCH H3bIKOBHUHbIX BbipOCTOB nOKpO- 
bob. Ha noBepxHOCTH TeryMeHTa L. brachusoma hohbjihkdtch KopOTKHe JiaMeJuibi 
(pnc. 2, 5). 

BcKope k Hapy>KHOH njiacTHHKe noKpoBOB npncoeuHHHiOTCH otpoctkh cy6Tery- 
MeHTaJibHbix >Kejie3HCTbix KJieTOK, npouyunpyiouxHx Kpyrjibie BKJiioHeHHH c rpaHy- 
jinpHbiM couep>KHMbiM y uepKapHH M. subdolum h KpynHbie rpaHyjibi c BOJioKHHCTbiM 
MaTpnKcoM y HCCJieuoBaHHbix jihhhhok noxxceM. Microphallinae. npaKTnnecKH 
ouHOBpeMeHHo b Hapy>KHbiH chhuhthh HanHHaeT nocTynaTb h cenpeT >Ke./ie3, npo- 
h3bouhiuhx KpynHbie najioHKOBHUHbie BKJiioHeHHH y uepKapnn M. subdolum h jxb a 
Tnna ocMHoc{)HJibHbix rpaHyji y M. claviformis, Microphallus sp. h L. brachysoma. 
nepBbie H3 UByx onncaHHbix thhob cydTeryMeHTa^ibHbix >Ke./ie3HCTbix KJieTOK 
cocpeuoToneHbi Ha BeHTpajibHon CTopoHe Tejia pa3BHBaK)LunxcH uepKapHH, 
BTOpbie — Ha UOpcaJIbHOH H JiaTepaJIbHbIX. C 3THM o6CTOHTe./IbCTBOM CBH33HO 
HeouHopouHoe pacnpeuejieHne BbipadaTbiBaeMoro hmh cenpeTa b TeryMeHTe pa3Hbix 
ynacTKOB Tejia 3pejibix jihhhhok. ITapaJUiejibHo c HaKonjieHneM cenpeTa b TeryMeHTe 
nponcxouHT h uopa3BHTne LunnoB: ohh noJiynaiOT xapaKTepHyio xyin uinnoB 3pe./ibix 
uepKapnn (})opMy, yra/iiuaeTCH 3JieKTpoHHonjioTHbift cjioh b nepeuHen nacTH h y ocho- 
BaHHH, MaTpnKC npno6peTaeT KpHCTaJiJiOHUHyio CTpyKTypy. 3aBepmaeTCH h (})opMH- 
pOBaHne npncyuxHx 3pejibiM JinnnHKaM CTpyKTyp noBepxHOCTH TeryMeHTa: H3biKO- 
BHUHbix BbipocTOB — y M. subdolum , JiaMejiJi — y L. brachysoma , HHBarHHaunn 
BOKpyr nepeuHero Kpan uinnoB — y npeucTaBHTeJien nouceM. Microphallinae. 
Ba3aJibHan MeMdpaHa TeryMeHTa o6pa3yeT HHBarHHaunn b panoHe ocHOBaHHH 
uinnoB, noBTopneMbie TaK>Ke h 6a3ajibHon njiacTHHKon. Ha KOHenHbix 3Tanax Mopc})o- 
reHe3a uepKapnn onopo>KHeHHbie uhtohm cy6TeryMeHTajibHbix KJieTOK uereHepn- 
pyioT. Hojibuie Bcex coxpaHHioTCH Tejia kjictok, npouyunpyiouxHX MeJiKne najioHKo- 
BHUHbie ocMHO(J)HJibHbie rpaHyjibi. Ohh o6Hapy>KHBaiOTCH ua>Ke y BnojiHe cc})opMH- 
poBaHHbix uepKapnn, ouHano UHTonjia3MaTHnecKne otpoctkh, coeuHHmouxne uhtohm 
h Hapy>KHbin TeryMeHT, He BbiHBJinioTCH. 

OBCy>KAEHHE 

npeucTaBJieHHbin MaTepnaji ueMOHCTpnpyeT 3HaHHTeJibHoe pa3Hoo6pa3ne 
b CTpoeHHH nonpoBOB uepKapHH Tpex caMbix KpynHbix pouoB ceM. Microphallidae. 
TeryMeHT npeucTaBHTejien poua Microphallus HaH6oJiee nojiHo cooTBeTCTByeT 
Mop4)OJiornqecKOMy Tnny, xapaKTepHOMy jxj\k jihhhhok repMac})pouHTHoro noKOJie- 


4 napa3HTOJiorHH, Xe 4 ? 1990 r. 
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HHH 60 JlbUIHHCTBa H3yneHHbIX K HSCTOHmeMy BpeMeHH BHUOB TpeMaTO,Zl (o630pbi: 
Threadgold 1984; TajiaKTHOHOB, ,Ho6poBOJibCKHH, 1987). Bjih3kh k HeMy h nonpoBbi 
L. brachysoma , o6Hapy>KHBaiomHe, o/maKO, uejibiH pnu cneuHcjmnecKHX nepT. 
npoK.zie Bcero 3to paHee He onncbiBaBLuaHCH b JiHTepaType npouojibHan UH(})(})epeH- 
UHauHH uiHnoB Ha £Ba oTuejia: Tejio h HO>KKy. KpoMe toto, cjieuyeT OTMeTHTb He- 
ouHopo/mocTb b CTpoeHHH TeryMeHTa pa3Hbix yqacTKOB Tejia h Hajinune jiaMejui, 
o6pa3yiomHX Ha BeHTpajibHOH CTopoHe nneHCTyio CTpyKTypy. JIaMeJiJibi h MHKpoBop- 
chhkh He xapaKTepHbi ujih TeryMeHTa uepKapnn h o6Hapy>KeHbi Jiniub y HeKOTopbix 
npe^CTaBHTejien ceM. Brachylaemidae h Dicrocoeliidae (Zdarska, 1983; Zdarska 
e. a., 1983; HecrepeHKO, 1984) h Ha 6pioiiiHOH npHCOCKe jihmhhok Podocotyle staf- 
fordi (Gibson, 1974). nonpoBbi M. subdolum BbiuejinioTCH 6jiarouapH npHcyTCTBHio 
MHOrOHHCJieHHbIX H3bIKOBHUHbIX BbipOCTOB, yKpenJieHHbIX KapKaCOM H3 MO/lH(j)HUH- 
poBaHHbix uiHnoB. Cxo/man CTpyKTypa TeryMeHTa, cyun no 3JieKTpoHorpaMMe 
(fig. 4a, p. 228) H3 pa6oTbi BeHU>KaMHHa h XUnefiMca (Benjamin, James, 1987), 
HMeeT MecTO h y uepKapnn Maritrema linguilla. no-BHUHMOMy, OHa CBOHCTBeHHa 
h upyrHM BH^aM stoto pojxa. Heo6xounMO TaK>Ke yxa3aTb, hto TeryMeHT M. subdo¬ 
lum cymecTBeHHO oTJinnaeTCH ot aHajiornnHon CTpyKTypbi nccjieuoBaHHbix bhuob 
pouoB Microphallus h Levinseniella h no xapaKTepy cenpeTopHoro MaTepnajia. 

TaKHM o6pa30M, npeucTaBHTeJin /myx ocHOBHbix nouceMencTB (Microphallinae 
h Maritrematinae) MHKpocJiaJiJiHUHbix TpeMaTou Hapnuy c H3BecTHbiMH ManpoMop- 
(})0J10rHHeCKHMH npH3HaKaMH OKa3bIBaiOTCH 060 C 06 jieHHbIMH H no TOHKOMy CTpOeHHK) 
noKpoBOB uepKapnn. Hajinnne cepbe3Hbix MouncfiHKauHH Hapy>KHoro CHHUHTnajib- 
Horo cjioh Ha ypoBHe pouoB ojmoro ceMencTBa roBopHT o bmcokoh cneunajiH3aunH 
J 1 HMHHOK MHKpO^aJIJlHA. OTMeneHHbie pa3J!HHHH B CTpoeHHH nOKpOBOB 3pejibix 
uepKapnn bo MHoroM onpeuejinioTCH Mop^ojiornen ninnoB. nocjieuHne, mto 6biJio 
npoueMOHCTpnpoBaHO b HacTonmen pa6oTe, b xojie Mopcf)oreHe3a Bcex nccjieuoBaH- 
HblX HBMH JIHHHHOK 3aKJiaUbIBaiOTCH OUHHaKOBO H npOXOUHT B CBOeM p33BHTHH 
CTa^HK) TOHKHX KOHyCOBHUHbIX CTpyKTyp C (f)H6p03HbIM M3TpHKC0M. Ha OCHOBe 3T0H 
KOHCTpyKUHH (J)opMHpyK)TCH nan LUHnbi npeACTaBHTejien poua Microphallus — 
TnnHMHbie no CBoeMy CTpoeHHio /yin uepKapHH TpeMaTOU, — TaK h o6pa30BaHHH, 
npncymHe L. brachysoma h M. subdolum , paHee y TpeMamu He OTMenaBiunecH. 

Poct innnoB CBH3a h c KOHueHcaunen cocTaBJimoLuero hx MaTepnajia, KOTopbiM, 
KaK noKa3ajiH pa6oTbi, BbinojmeHHbie Ha jinnnHKax Schistosoma mansoni , 0Ka3a- 
jiHCb MOJieKyjibi 6ejiKa aKTHHa (Cohen e. a., 1982; Abbas, Cian, 1987). Bnojme 
cc})opMHpoBaHHbie niHnbi, TaKHM o6pa30M, npeucTaBJimoT co6oh arperaTbi KpHCTaJi- 
jiob aKTHHa, neM h onpeuejineTCH OTHeTJinBO BbiHBjiHioiuaHCH y hhx pemeTnaTan 
HcnepqeHHOCTb. MccjieuoBaHHHMH nocjieuHnx JieT ycTaHOBJieHO, hto nou 6a3ajibHOH 
njiacTHHKOH TeryMeHTa TpeMaTOU h uecrou npoxounT cjioh npoMe>KyTOHHbix (j)HJia- 
MeHTOB, KOTOpbIM npHnHCblBaeTCH pOJIb HHTerpaTOpOB Hapy>KHOH CHHUHTHaJlbHOH 
njiacTHHKH TeryMeHTa h MycKyjiaTypbi KO>KHO-MycKyjibHoro MeiiiKa (Abbas, Cian, 
1987; Fukuda e. a., 1987; Holy, Oaks, 1987). y MapHT S. mansoni yTOJimeHHH cjioh 
npoMe>KyTOHHbix (j)HjiaMeHTOB Ha6jiK)uaioTCH y ocHOBaHHH HinnoB (Abbas, Cian, 
1987). ABTopbi onncaHHH npeunojiaraioT, mto c hx noMombio o6ecnenHBaeTCH 
(j)yHKUHOHajibHoe o6T>euHHeHne ninnoB c nouJie>KaiUHMH MycKyjibHbiMH BOJiOKHaMH. 
flo-BHUHMOMy, oTMeneHHbie h3mh yTOJimeHHH 6a3ajibHOH njiacTHHKH y ochob3hhh 
uiHnoB MHKpo(j)ajuiHUHbix uepKapnn Ha caMOM uejie hbjihiotch y3JiaMH 3Toro cjioh 
npOMOKyTOHHblX (})HJiaMeHTOB H BbinOJIHHIOT CXOUHyiO (j)yHKUHIO. UeJIHKOM Becb CJIOH 
He pa3pemaeTCH, TaK KaK o6Hapy>KHBaeTCH TOJibKO npn ncnojib30BaHHH cneunajib- 
HblX MeTOUOB (j)HKCaUHH, paCCMHTaHHbIX Ha BbIHBJieHHe UHTOCKeJieTHbIX o6pa30BaHHH 

(Abbas, Cian, 1987; Fukuda e. a., 1987; Holy, Oaks, 1987). 

Ha6jnoueHHH 3a pa3BHTHeM TeryMeHTa MHKpo^ajuiHUHbix uepKapHH nouTBep>K- 
uaioT uoMHHHpyiomyio b coBpeMeHHOH TpeMaTOUOJiorHnecKOH JiHTepaType TOHKy 
3peHHH Ha npoHCxo>KueHHe stoto o6pa30BaHHH (Hockley, 1973; Meuleman, Holz- 
mann, 1975; Gobel, Pan, 1985; Halton, McCrae, 1985; Fukuda, 1986, h up.)* 
CorjiacHO en, b xoue Mopc})oreHe3a jihmhhok repMac})pouHTHoro noKOJieHHH BHanajie 
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(J)opMHpyeTCH Hapy>KHbiH CHHUHTHajibHbiH cjioh noKpoBOB, a 3aTeM k HeMy npn- 
coeAHHHioTCH cy6TeryMeHTajibHbie >Kejie3bi. nocjie^HHe pa3BHBaioTCH H3 He3aBH- 
chmhx ot TeryMeHTa 3aHaTKOB h He hbjihiotch, KaK npeAnojiarajiocb He^aBHero 
BpeMeHH (Bils, Martin, 1966; Dixon, 1970, h jxp.), norpy>KeHHbiMH b rjiy6b napeH- 
xHMbi uHTOHaMH Hapy>KHoro chhuhthh. Pa3JiHHHbie THnbi cy6TeryMeHTajibHbix >Kejie- 
3HCTbIX KJieTOK, ()6Hapy>KeHHbie H3MH y HCCJieAOBaHHblX UepKapHH MHKpO(J)aJIJIHA, 
npeACTaBjimoT co6oh TaK Ha3biBaeMbie qexjioo6pa3yiomHe h MyKOHAHbie >KeJie3bi, 
BbiHBJieHHbie paHee Ha CBeToonTHHecKOM ypoBHe (TajiaKTHOHOB, 1986; TajiaKTHOHOB, 
/],o6poBOJibCKHH, 1987). Oco6eHHOCTH hx yjibTpacTpyKTypbi h ceKpeTopHoro UHKJia 
Tpe6yioT cneunajibHoro onncaHHH, KOTopoe 6yjxer h3mh jx aHo b cjieAyiomeM coo6me- 
HHH. 


CnncoK jiHTepaTypbi 

T a ji a k t h o h o b K. B. MnKpocfjajuiHAHbie TpeMaTOAbi H 3 mojijiiockob Hydrobia ulvae (Pennant, 1977) 
Bejioro MopH (Te 3 . aokji. pernoH. kohc}). «npo 6 jieMbi H 3 yneHHH, paunoHajibHoro Hcnojib30BaHHH 
h oxpaHbi npHpoAHbix pecypcoB Bejioro Mopn»). ApxaHrejibCK, i985. C. 95—96. 

TajiaKTHOHOB K. B. 3bojiiouhh MOpcf)oreHe3a repMat^po^HTHoro noKOJieHHH TpeMaTOA ceMeficTBa 
Microphallidae (Te 3 . aokji. 4-ro Bcecoio 3 . CHMno3. «riapa 3 HTbi h 6 ojie 3 HH boahux 6 ecno 3 BOHow- 
Hbix»). M., 1986. C. 30—31. 

T ajia kthohob K. B. UepKapHH h MeTauepKapHH Levinseniella brachysoma (Trematoda, Micro¬ 
phallidae) H3 6ecno3BOHOHHbix Bejioro Mopn // riapa3HTOjiorHH. 1988. T. 22, Bbin. 4. C. 304—311. 

TajiaKTHOHOB K. B., iJoOpoBOjibCKHH A. A. repMa(|)poAHTHoe noKOjieHHe TpeMaTOA. Jl., 
1987. 192 c. 

TajiaKTHOHOB K. B., UoOpOBOjibCKHH A. A. fIapa 3 HTbi b SKOCHCTeiviax ceBepHbix Mopeft // 
>Kn 3 Hb h cpe/ia nojinpHbix MopeA. JI., 1989. C. 199—218. 

MajiKOBa H. H. YjibTpacTpyKTypa XBOCTOBoro npHAaTKa MHKpotfjajuiHAHbix UepKapHH (Trematoda, 
Microphallidae) //riapa 3 HTOjiorHH. 1989. T. 23, Bbin. 2. C. 159—165. 

HecTepeHKO JI. T. OyHKUHOHajibHan Mop())OjiorHH Hapy>KHbix nonpoBOB napieHHT, jihhhhok h MapHT 
TpeMaTO^bi Euritrema pancreaticum (Janson, 1889): ABTopetJ). jy hc. ... k3ha- 6hoji. HayK. 
AjiMa-Aia, 1984. 25 c. 

IloAJiHnaeB C. A. FlapTeHHTbi h jihmhhkh TpeMaTOA jiHTOpajibHbix moji^iockob BocTOHHoro Myp- 
MaHa // SKOJiornq. h SKcnepHMeHT. napa 3 HTOjiorHH. JI. 1979. Bbin. 2. C. 47—101. 

Abbas M. K., C i a n G. D. Actin and intermediate-sized filaments of the spines and cytoskeleton 
of Schistosoma mansoni // Parasitol. Res. 1987. Vol. 73, N 1. P. 66—74. 

Benjamin L. R., James B. L. The development of the metacercaria of Maritrema linguilla 
Jag., 1908 (Digenea: Microphallidae) in the intermediate host, Ligia oceanica (L.) // Parasito¬ 
logy. 1987. Vol. 94, N 2. P. 221—231. 

Bils R. F., Martin W. E. Fine structure and development of the trematode integument// 
Trans. Am. microsc. Soc. 1966. Vol. 85, N 1. P. 78—88. 

Cohen C., Reinhardt B., Caste-1 la ni L., Norton P., Stihewalt M. Schistosome 
surface spines are «crystals» of actin //J. Cell Biol. 1982. Vol. 95, N 3. P. 987—988. 

Dixon K. E. Absorption by developing cercariae of Cloacitrema narrabeenensis (Philophthalmi- 
dae) //J. Parasitol. 1970. Vol. 56, N 4. P. 416—417. 

Erasmus D. A. The host-parasite interface of trematodes // Adv. Parsitol. London. 1977. Vol. 15. 
P. 201—242. 

Fukuda K. Differentiation and degeneration of tegumental cells in adult lung fluke, Paragonimus 
sp. (Trematoda: Troglotrematidae) // Int. J. Parasitol. 1986. Vol. 16, N 2. P. 147—156. 

Fukuda K., F u j i n o T., FI i r a t a M. Ultrastructural characterization of tegumental spines 
of the adult lung fluke, Paragonimus westermani // Z. Parasitenk. 1987. Vol. 73, N 1. P. 95—97. 

Gibson D. I. Aspects of the ultrastructure of the daughter sporocyst and cercaria of Podocotyle 
staffordi Miller, 1941 (Digenea: Opecoelidae) // Norw. J. Zool. 1974. Vol. 22, N 4. P. 237—252. 

G 6 b e 1 E., Pan J. P. Ultrastructure of the daughter sporocyst and developing cercaria of 
Schistosoma japonicum in experimentaly infected snails, Oneomelania hupensis hupensis // 
Z. Parasitenk. 1985. Vol. 71, N 2. P. 227—240. 

FI a 11 o n D. W., M c c r a e J. M. Development of the tegument and alimentary tract in a digenetic 
trematode, Fellodistomum fellis//Parasitology. 1985. Vol. 90, N 1. P. 193—204. 

FI o c k 1 e y D. J. Ultrastructure of the tegument of Schistosoma//Adv. Parasitol. London. 1973. 
Vol. 11 . P. 233—305. 

FI o 1 y J. M., Oaks J. A. Mechanical integration of muscle, tegument and subtegumental tissues by 
anchoring fibrils and microfibrils in the cestode Hymenolepis diminuta // Tissue and Cell, 1987. 
Vol. 19, N 6 . P. 881—891. 

Meuleman E. A., Holzmann P. J. The development of the primitive epithelium and true 
tegument in the cercaria of Schistosoma mansoni // Z. Parasitenk. 1975. Vol. 45, N 2. P. 307— 
318. 



Threadgold T. L. Parasitic platyhelminths // Biol. Integument. Berlin e. a. 1984. Vol. 1. P. 132— 
191. 

Zdarska Z. Ultrastructure of the cercaria of Brachylaimus aequans // Folia Parasitol. 1983. 
Vol. 30, N 2. P. 189—192. 

Zdarska Z., Nesterenko L. T., Fedoseenko V. M. Ultrastructure of the tegument 
of Eurytrema pancreaticum cercariae//Folia Parasitol. 1983. Vol. 30. P. 257—261. 

MypMaHCKHH FIocTynujia 15.08.1986 

MopcKOH OHOJioruuecKHH HHCTHTyT, nocjie AopaOoTKH 25.12.1989 

KHU AH CCCP, 

ZJajibHHe 3ejieHUbi 


THE STRUCTURE OF TEGUMENT OF MICROPHALLID TREMATODES CERCARIAE 

K. V. Galaktionov, I. I. Maikova 
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SUMMARY 

The tegument of mature cercariae of Microphallus sp. Podlipajev, 1979, M. claviformis, 
Levinseniella brachysoma and Maritrema subdolum consists of the outer syncytial layer filled with 
several types of secretory inclusions. Cytons and subtegumental cell ducts are absent. Covers of 
Microphallus cercariae have structure typical of larvae of trematodes. The tegument surface 
of L. brachysoma cercariae carries lamelli, spines are divided into two parts: short massive body 
sharpened at forend and long thin stalk connected with basal membrane. The tegument surface 
of M. subdolum larvae forms tongue-like protrusions, modified spines serve as their frame. The 
development of tegument of the above species during cercaria morphogenesis has been traced. It is 
shown that at first in embryos syncytial lamina of the tegument is formed. Within iUrudiments of spines 
have been detected as narrow transversal columns of mediate electron density. Henceforward syncytial 
layer has thickened, provisory spines have become conic, their matrix has become fibrous. Then the 
joining of protrusions of subtegumental glandular cells to outer syncytium has begun. These cells 
have been arranged into three types depending on the character of secret produced. The spines have 
acquired the species-specific structure. In members of the genus Microphallus they have become 
massive, and both in L. brachysoma and M. subdolum they have lengthened and subdivided into body 
and stalk. Spines of Af. subdolum have flattened appreciably, their bodies have been found within 
tegumental tongue-like protrusions. 
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Phc. 1. CTpoeHHe TeryMeHTa MHKpo(})ajiJiH y aHbix uepKapHH. 

1 — TeryMeHT BeHTpaJibHoft ctopohu Tejia uepKapHH Microphallus claviformis, X 14 400; 2 — TeryMeHT iiopcajib- 
hoh cTopoHbi TeJia uepKapHH Microphallus sp., X 30 882; 2A — uiHn TeryMeHTa uepKapHH Microphallus sp., 
X 58 333; 3 — TeryMeHT uopcajibHOH ctopohu TeJia uepKapHH Microphallus sp., X 31 500; 4 — TeryMeHT 
UOpcaJlbHOw CTopoHbi TeJia uepKapHH Levinseniella brachysoma, X 31 1 1 1; 4A — TeryMeHTaJlbHbifi uinn uepKapHH 
L. brachysoma, X 17 778; 5 — TeryMeHT BeHTpajibHofi CTopoHbi Tejia uepKapHH L. brachysoma, X 14 857; 
6 — TeryMeHT BeHTpaJibHoft CTopoHbi TeJia uepKapHH L. brachysoma, X 18 000; 6n —6a3aJibHaa miacTHHKa; 
6riM — 6a3ajibHaq ruia3MaTHHecKaq MeMOpaHa; 6yui — 6a3ajibHoe yruioTHeHHe rnuna; bak — niHKOKajiHKc; u6m — 
HHBarHHauHfl 6a3ajibHOH MeMgpaHbi; ut — HHBarHHauHH TeryMeHTa; a — jiaMeJiJiu; Mn — MbimeHHbie nyuKH; 
mtx — mhtoxohuphh; HUM — HapywHaq njia3MaTHnecKaq MeMOpaHa; hui — HOHCKa rnnna; nyui — noBepxHoCTHoe 
yruiOTHeHHe uinna; ce — ceKpeTopHbie rpaHyjibi; cn — ceKpeTopHbie noJiu; tui — TeJio muna; ye — uHT0iuia3Ma- 

THHeCKHH BaJlHK; Ui — IUHn. 

Fig. 1. Structure of tegument of microphaiiid cercariae. 
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Phc. 2. OpoeHHe TeryMeHTa MHKpo^ajuiH/iHbix uepxapHH (npodoAMenue). 

1 —TeryMeHT uepKapHH Maritrema subdolum, X 76 923; lA —CTpoeHHe TeryMeHTajibHbix luhiiob uepkapHH 
M. subdolum , X 33 333; 2 — TeryMeHT mojioaoh uepKanm? Levinseniella brachysoma , X 24 444; 2A — 
npoBH3opHbiH mnn mojiouoh uepkapHH L. brachysoma, X 38 636; 3 — TeryMeHT mojioaoh uepkapHH M. subdolum, 
X 17 037; 4 — TeryMeHT MOJiojioft uepkapHH L. brachysoma, X 30 000; 5 — TeryMeHT mojioaoh uepkapHH 
L. brachysoma, X 30 000; 3ui — 3anaTKH mnnoB; nyy — noBepxHoCTHoe yruiOTHeHHe UHTonJia3Mbi; t — TeryMeHT; 

fl8 — H3bIKOBH,aHbIH BbipOCT. 

OcTajibHbie o6o3HaHeHHH, Kan Ha phc. 1. 

Fig. 2. Structure of tegument of microphallid cercariae (continuation). 


